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‘ o0 o Brain Functioning Models for Learning,

Brain Models ’ N
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The idea of using modelsd to explain what the brain is, how ix

3

functions, and what processbg it controls ig not new._ In . the past

the brain \has been described as a bellows for air or a p‘ump for

- blood The phrenoIogy fad oﬁ,q‘the late 1800's attempted to locate

lpersonalitiy traits supposewdlyc alized in the brain by careful

metaphor we use for the bra1n._ We now have ’ the telephone,"

P

. ‘ television, automobile, and computer as metaphors or( models. In

é.

fact, each of the models reflects\ partial explanation of complex

heural operation. The brain _'i_s_ central to” respirator.y and

1]

analysis of bumps on the skul-l. Improved -.tethnology - has éhanged the i

cardio-vascular functioninw Some specific areas of the brain are

highly implicated in certain abilities. The' brains rapid

‘

processing and responding does make the computer an easy analogy.

OversimplificatiOn; then overelaboratiom, of such models renders
ﬁ . ™~
each of them untenable. Recent research in many of the fields of

.

neur-oscience has resulted sin a hew set bf models which ‘are” based on

tain *{unctioning ‘Three complementary modelk from neurological

search and theory appear to have particular, relevance for l,earning

and teachfng.’ (Languis, Sanders,; and.'ripps, 1980)., Each of the
thr‘eem models helps increase -.comprehens’ion of the complex
interrelated systems~ that affect learning- . ” o S

* 1 *

~ 1, ..Up and Down or Evolutionary and RetiCular Activating
gystem Models . - = . LT Ny
2. Side-by-Side or Hemisphesic Braid’ Models

3. Making Connections or. Progr&m of the Brain Models « ;

e“_ - ‘ .' . N 4/




Some brain anatomy and physio&pgy will be discussed as part os'tﬁe

" three models; however, description of the .neural structure goes
3 . . .
beyond the scope of*this presentation. v

[

\

Up and Down Models - ‘ s -

-

In the 19%0's. Stellar presented one of the first uprand-down
models of the brain. He viewed the cortex as pos!essung a’ steering
. §unction for behavior and the midbrain -having a starting/stopping B
function. .An automobfle steering wheel might:represent the‘cortem
and hrain stem while thle accelerator and brake pedal uould’(p\e,the’
limbic system. Though simplistic, the model broke with prebailing
notions of the cortex as_ the sole executive of the neurological
System. -°

Stellar pointed to“the important ascending ~and descending
communications between brain ‘structures and pivotal role of the
limbic system in deciding the actions of the brain and the bodyJ’
MacLean (197&) called his more complete up-and-down Rodel "the
triune,'of three-part brain._ In relating the old brain stem, wmiddle
limbicl system, and new cortex, he found that the developing .
. -complexity of the human nervous system parallels Lthat of- animal.

i

brains on the lower to higher phylyogenetic scale. , .
The brain stem'oq the human brain, which MacLean called Reptilian

- complex (R-complex), resembles reptilianﬂ brains in structu e and ’

function. The R-complex handles primary ‘' survival inutinctsz

obtaining food, finding and guarding térritories or hpmesites,

ritual cougting and mating, and social routines such as ?r-eting anqi

migration. ~ MacLean. suggests that humans often

N :
unconsciouslygtogthe_callslof,jhe R-complex. -Regular

5

.
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- dinner table, serve to remind us that humans- also have social

rqutines. Lower braﬁnv structures’ control automatic‘ life support
function and may dictate specific ocial behaviors wbich p{eserv)
the species. While lower :animals may liye’ their whole life udder
“the influeqce of their 1nst1ncts, animals higher on the phylyogenetic

scale” have higher structures which allow a dJgreater . diversity of

\

behav1or. Humans are strongly influenced by higher brain functions

~

14

» of the lipbic system and certex.

.

The 1limbic system 'ncludes \ a number of - complex -neural
structures--thalamus, hypothalamus,‘ hippocampus, etc. The limbic

::system regulates internal body state through hormones"%leased into

‘e

the blood stream and through nerve connections both higher and lower.
in the nervous system. ~ With hormones,% theK\‘fain automatically
’ adf“Bts - body ° function to respond ‘to different“situat}ons and
activities. When a person runs, the heart speeds up/, respiration

' 1ncreases, and body temperature is controlled through perspiratiOn.

!

-nunger and thirst"activate drives to satisfy needs. Danger oOr
'threat floods the body with hormones that ‘temporarily‘ increase
) aleqtness :and. strencth% Physiological ‘reactions. to exertion,.
thirst; and“'fear differ only- slightly from the physiqlogical

reactioﬁi that-accompany emotional responses to a wide variety of

-

situations. Homeostasis is a major responsibility of the structures

o4

. in thé midbrain. o ’ : e
A o I} . <

.‘Another function of .th limbic system,‘ relay of sensory

-:information, is‘ télated to the 'cognitive functioning ©®f ' the

1 4

. . )
hemispheres. Information from the sense organs are relayed through |

.the spinal rd and brain stem and dispatched by-the Aémbic system - °

Jjo general and specific areas of the - neo-cortex. MacLean's

5
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so-called " new 'brain" enables humans to decide how to . respond ‘to
s1tuations, use language, plan for the future, and look consciously
) at those thought processes, Whetherv3ensory infermation’ reaches the

neo-corteg: for such' processing seems to be determined by the

reticular activating system (RAS) v ' g '

The reticular activat1ng system is another up-and-dowh brain ;o
model whicb emphasizes the mterconnectedness of MacLean s triune.
; , “brain. Within the brain are groups of cell clusters (nuclei) which

form’ the RAS The‘RAS. plays a cruc1al role 1n determining which
l % ‘- . . . '. .
environmental Btimuli arouse an individual, focus attention, and-
3 L4 . '; .’ '.

. - o : ’ .
result in experience and action'. Some incoming. sensory signals -pass -

through the RAS to h1gher brain centers but other are- stoppep This

*

is called a gating function. Recent research suggests reciprocal
connections, ‘pe)rhaps«a kind of f'eedback" 'loo'*p;‘ between the"plannin'g
function sof Lt:he frontal ],,pbes of the brain _and .the RAS. General

s arousal appears to be an underly1ng pnocess which 1nvolves virtually .

all brain' structures in the ascending angd descending RAS ne,twork., \

(Youn 1978)

If the selective gating of the RAS did not occur, humans, might
qrown in a7 deluge of sensory stimula@:ion. A “response ‘such’ as .
removing a finger from a hot stove may need only the reflexii{e motor

control low in, the nervous system. Adjusting, to heat‘ 'or‘ cold -, &'

requires the _higher 1level activity of. the midbrain homeostatic

mechanism. Confrontation with new information calls oh : .t‘he.
. . NN , . . T .. <
assoclative capacity of the cortex. Rowe. (1978) su};est th“ag the

impdrtanice of discrepance or surprise in.-classroom s'ettingsu is due

o> “‘ 4

. Vd .
to its ability to dpen the RAS gates. o ..

.

The up-and-down models of the brain”agree~that th_e;fgit;nction of
. - - ¥ .
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higher aﬁa lower structures are interrelated. Maslow 8 hierarchy of

.

needs is a familiar. schema that parallels the hierarchy of
brain-behavior relationships. " The lower brain is concerned with

p‘hysiological and safety " needs to survive. ,The middle brain and

limbic system is .concerned with emotional and secial well-being and

equilibrium. The ‘highest structuxes are, conFerned with knowing,

being, and consciousness. .
A

The up-and-down models suggest’™  ‘that . brain function is

_';integrated.  Arousal, sensory relay, emotional reactions; and

4

. thinking are intimately interrelated The whole-brain concept

\

-

[ %

supports the wholewperson concept. Physical, emotional, soc1al, and
cognitive are convenient labels for aspects of human development but
are insepa?able when dealing with individual human geings. The
limbic systems central location and its emotional function may be a
particularly crucial idea from the up-and-down brain models. ' gow

the limbig system perf'brms its co-ordinating function may be very

¢
: subject to the emotional climate. : Play has a highly posistive

affaective quality and may enable humans to: experience more, learn
more, and create more then learning modes with neutral or negative
affect”, Tipps'(198l) compated-seqeral developmental play theories

to neurological development to posit a reciprocal relationship

_between play aﬁd'brain'deyelopment.

Side-by-side Models - ' . P .

\

The. bilatetal symmetry of the brain. suggests another view of

brain’ functioning. The hemispheric model begdn with Broca g work' in
the mid-1800's with stroke and brain damage patieﬂts. He found that

language deficits were associated whth damage to the leﬁt hemisphere.

\ I
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Work by sperry and his as5001ates in the early 1960' provided
dramatic ev1dence that two -separate thinking systems characterize'

cortical \functioning (Sperry,‘ ‘Gazzaniga, and - Bogen 1969) The

: hemfspheres are Joined by a communication network of neural ‘fibers;

the corpus callosum 1s a major /connecting structure. The corpus
callosum of eachlof several eleeptic _patients. was sdfgically cut to

prevent transmissign of . electrical disturbance, which characteri;es/
epilepsy, from one side af the brain to the other. Since the
hemispheres of the brain are eonnected to’ the oppp51te sides of the
body for sensdry’input and otor control, most. information'presented
to the qut ear,‘!eft"hand, and left visual field of . each 'eye -goes

to the right hemisphere and vice versa. For the split-brain .

v . . ’ v -
patients, the information sent to one hemisphere could not travel

.t

&

Scross the corpus callosum to inform the other 51de of the brain.

One side of the brain and its half of the body did not know what the

other half was doing.

- Ingenidus experiments wete used by the brain investigators tb
examine the special abilities of the two hemisperes.- For exampifp
in one such experiment, the subject was given objects to feel
separately with .eithet the right gr left hand.' The subject's “own

hands and. the objects to be felt were shielded from the subject's_
' -

eyesight. When - the subject's left’ hand (right hemisphere) was
presented a cut-out numeral to féel, the\person could indicate the-'

value of the numeral with fingers, but only with the left hand.
"1
when the subject was to name “the object or show the value with his

- ‘

right hand {left hemisphere) the per\bn could only gUess. Even

f

though |, tye right hemisphere could not verbally describe ‘a cup

presehted to the left hand, it could find the cup,again tactually.

4

/

e
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The right' hem‘is'phene’ was" mute buts nog ignorant, as had. sometimes

»

been thought o ' ] ; e
.In another study Levy, Trevartheg, and Sperry (1972) had split-

brain subJects memorize the p1ctures and names of eight persons.

~ T

The subjects then were asked to- identify p1ctures which _were
actually comb1ned halves (Ehimeraf of two of the faces already
. associated with names. -Subjects watched a dot in the" center - of a

screen. Then a ch1mer-a‘_picture ‘was flashed .for a fraction of a

»

Jsecond—-too short a time for the eyes to scan across the picture.
When asked to identify the person' s face by pointing, subjécts found
. the face which had occupied the left visual space (right
hem' phere). . ‘'Howevez, when subjects were asked - to name the face
.they kad seen, they named the person seen in the right visual field,

information that had been rece1ved by the/left hemisphere.

Investigation in dozens of studies discovered a -pattern of

*

‘ strengths demonstrated by the two halves of the brain. They found
0 ‘ N " . :
_in” a majority of people ‘the leftzhemfspheregtepds to operate as an

analytic specialist; a détailed and'sequenﬁial builder of ideas, and "

is best able to store or retrieve information in 2 part-by-part

coded form such as uords. The right hemisphere’ in most people tends

to work "as a speci7dist in understanding an entire idea, filling in

the necessary missing' gaps, and is_prone to store or retrieve._ .

o

‘ \information in a'spatial manner such as pictures or imdges.
\ g . 4

" The importance ‘of sp1it brain discoveries might have 'been'f

limited if work had not also'been continued with people having an

Ny
intact corpus callosum, To assess hemispheric processing in normal

adults and children, e}periments were deviged in which individuaIs

‘were asked to respond to stimuli presented stmultaneously to the two

. .
t

-
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hemispheres v1a contralateral connéctions frc{m the right ahd left-

- .

™~

hand, right and l\e}ft ear, oOr. right and left Visual half-f.ield

* These research techniques implx that simultaneous presentation to

. the two brain hemispheres will cause competition between them and
that thﬁ hemisphere which has ao thinking style best suited to the
task will pe,rform better. , (Note: For a comprehensive rev1ew ‘of

this data see Wittrock fl97B1, Chall and Mirsky (1978), and Rectak
. . »
(1980) ) o Co ’* ‘
"Kimura (1966) employed a dichotic listening technique in which
/

competing signals weri directed simultaneously to each ear. When

~ aners were used as stimuli, the left hemiSphere/right ear was mdre

A -

a0curate. 'However, when env1ronmental sounds were ugded, the right
- hemisphere/left ear was more aCCurate (Knox and Ki_mura 1970). ‘These
findings point to the wverbal speciality of the lef\t-hemisphere,while
suggesting auditory .input of less verbally coded information is
handled best by the .right hemiSphere. Witelson (1977) used,the\

sense _of touch in dichaptic tests,. When right handed children

reached into a - cur*tained box and - explored irregular shapes with.

. fingers of each hand, the left hand was more accurate at identif.ying

“

shapesy agai’n ’supporting the spatial strength - of the .right
hemisphere consistent* with. the split-brain findings,. The

electroencephalogram (EEG), another researc'h‘ technique, records and
4

analyzes brain waves while individuals perform tasks. . EEG studies

‘show ‘that -while a subject is doing a verbal task such as writing a

—

\llgtter or taking notes, alphd waves (which indicate brain idling) "

are more prevalent in- the right hemisphere and beta waves (which
indicate higher /l/vel coghitive pro,cessing) are more prevalent in

the left hemisphere. During é/spatial task, such as constructing/a .

L 3

e > * - -~
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block design, .the pattern 'of btain- wayes  is Lreversed (Galin , and
mmm 1915) ‘ a «

’

. “ -

All these studies could be and sometimes have been m151nterpreted y

to mean 1anguage is a completely left- brain activity or art is an

entirelyv right-brain one.

hemispheric’

‘This dichotomous

the '*point brain functioning—-differences> in

of
. of

hemispheres- extract  different- aspects

. et J )
meaning from the same‘gfperience.‘ In appreciating a painting, both

processing. The _ tno

overall color and contour and specific features are asSessed

*

has a recognizable melody even wheni details such as key and tempo

&

and’ ’ linear

Music

spec1f1c symbols
: .
operations to,express relationsﬁips between abstract ideas.

are changed .Mathematics = uses;
A

Theﬂ'two‘ hemispheres generate un1tary 1nner e{periences by

prov1d1ng‘two points of view: on external experiences. .The corpus

-1nterpretation misses’

).

callosum and other connections allow 1nterhem1Spheric communication.

for comparing “and evaluating the knowledge of each 81de. . People

. 4 .
engage the. analytic and emotional, verbal and

&

sequential and s1multanepu§ modes.

v1suo-spatial,

The mode acuually used depends

~

on‘any. variables. Pergonal preference or intention, salient
y . entl :

features of experience, instructions, habitual reliance 'on one

One "

typeg -all may determine. which processing style takes €he lead

Ll

side may dominate the reception and the vESponse without the check
nd balance of complementary processing. Integrated experience for

" the

! meaningful learning

is omne _clear

educational implication of

rd

—

4-’/hemispheric model.

.

What _educational practices encourage the5 learner' to create
two-sided meanings of _Qiperience? A balanced curticalum and .

instructional program ask the ‘learne%‘

s

¢

.

- .

3

to .derive both. nelational
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understandd.ng and verbal labels.- When children m%’nipulate‘pusz'les,-’

) they discover how?he shapes fit together.- Describing the parts may
s '
help children recognize and; relate different parts. The labels and .
4 ..

the shapes . work together to create a meahingful produc Likewisé,

—

manipulation. of beads,_ﬂnd pegs contribute to unde.rstanding of humber
4

P

concepts. ‘"Rive" is a’ paltry label .widthout unders ding',’of ,‘ ‘
"r"fiveness. .Sc'ience: . offers . ‘the +" teachers and ' chi'd many - -

opportunities to explo‘re fmaterials, pat'cerns, and relation hips in
vthe worl:\ Balancing - nsual\ a\ aud1tory Knput with\tactile
sti'inEtion appears to ‘be one way to encour"age

xploratory, hands-on ' play has been advocated\by EarIWhildhood

'philosophers, psychologists, and practitioners, b\lt may also be

two-s8 ided knowledge .

—

. 1mpartant for adolescent and adult tearners. Understanding ‘how the”
-

'tyo~ halves of the bx:ain 1ntegrate .ex,per1ehce provides additional'
support fof play as anémportant cgntributor to learning. ’
- Im addition, the side—by—side n)iodel provide’a foundation for a
new appreciation <and assessment of, 1nd'iv1dua‘1 , differences... )

Di!fferences' may arise from: G(l) predominant processing styles of

'1ndi\1iduals and their ability to adapt processing appropriately, {2)

L 2l

-’ experie?ces that enhance or inh*bit integration of processing: (3)

dynamic interaction of processing styles " and experience.
Recognitien of individual and group differences based on hemispheric ‘
proce#sing should lead to broader definition of intelligengé and |

. J,earning. Verbal méasures, may not tap the broad range of knowledge.

.

which children and  adults have. Just one example is preliminary i

\

* research whicih suggests - imagery- as an important. factor in learning

and memory. . ) [ o
- , - N ‘ - ~ v “
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another set of: q}estions, research directions, and models of brain
functioning. Hebb (194§') suggested that path'ways connecting certain

, cells are strengthened by experience resulting in cell assemblies.

« »

K ‘actual neuronal linkages and descr ibes the function of
oo . ' ' ) « , N ’
’ neurot'ransmitters in facilitating or inhibiting brain connection_s.
* e

'Dhe other approaclg suggests programs of behavior resulting from

~ neurondl operation. The ‘two approaches provide a microcosmic and a
’, + [

h] N

macrocodmic view of how .funct:ional connections and patterns are
- ?

\_’ eéstablished in the brain.‘ ) o
. b, The micro-structure of the brain. hints at the intr.icate and
-complex nature of neurochemical connectio . .ln addition to cells

" found in all tissue, two distinctive types rLf cells are found in the

Qor nerve ‘cells and glial cells. Neurons act on’one

‘and chemically’\Bnd interact’ with glial cells,

pqssibly exchang@g nutrients .as we.llv as ions.

bra tn: neuron

X 4 .an}Jther electr i

a gap between the sending mechanism of one cell and the geceiving

4

mechanism of . another. What\ is exchanged at .synaptic sites are

neurochemical transmitter substances including hormones, e‘nzymes,

. . i
and peptides. Advanced technology in\ magnification, photography,

and computer analysis allows investigation of the powerful effects

of “transmitter ‘substances onfPBehavior. 'Such‘,}tudies yleld: = (1)

EI )

knowletdge about specific substances and -their , function in the
> ab ubst ‘ : :

nervous system, (2) understand.ing of the ways in which drugs work to

. .
» - LY
B . . -

3 3 ‘r - ‘
. ” * L ad < Ll
ﬂakirgg Connections' Programs of the Brain N
9. .. . - The "inner ‘workings of the brain that result in behavior provide'

In- the- thirty years since Hebb's work, ‘the idea of connection in the

brain has been pursued m tvgo ways.  Neurochemistry deals with.

A synapse, the point of interaqtion between neurons, is actually-

11



:H)..

mimic or interrupt natural neural processes, (3) insight.into the

(]

_complexity of actions and interactions of structures and substances
v

in the brain. ' : AN . w d

-

Complexity of neural connections points no® only to intricate

_neurochemical interactions but also to the immense number of cells.

b .

Each of the approximately twelve billion neurons in the human brain

has up to five tpousand synapses. The number of possible,

" interconnections in the “brain is larger than the number of atomic

AN

particles‘ in the universe (Thompson 1975). Aui growth, structural

development, and functiona} act1v1ty involves either -transmission or -

-

change in the myraid chemical conneetions. Clearly mean1ngful brain
!

lactivity in the usual sense does not occur when one neuron fires:

neither does brain flhcbioning characteristically 1nvolve activity
.

in all the billions "of neurons. \-Instead, neurons seem to be

’

activitated in groups - and sequances in some probabilistic = or

-
~

statistical manner.

The processes associating neurochemical coapections with

behaviors have been compared to .computer programs or telephone

switchboarads. Such hard-wired programs might be,. appropriateg for -

. 4 |
describing ,instinctual responses-of the lower brain, but-they are

limited for describing individuality in learning and thinking.

-

Hebh's cell- assemblies link experiences, neurochemical function, and

behavior in,an early model of brain -programs. Thus, Hebb's model

- darks movement from an inert to a dynamic mod@l of brain function.,

-7 In Hebb's’ model, varied and associated experiences result - in

E networks of related cell assembfies. These cell assemblies make

L

' generalized responses possible- for example, people learn many forns

of triangles,. .chairs, and friendship by recognizing defining
. . ’ \&\ .

15
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. h-chair'has physacal pr perties and ‘fynctional characteristics and

- that the brain uses as it quickly_ scan

—_—

charadteristics. _A closed figure wi three sides,and three angles

can be_equilatéfal, right, or obtusek however, each is a triangle.

is part of - an . elaborate classification system--furniture.

Y ¥ .
Friendship 18" ‘even more abstract .and 1ig learned after varied

LY

experience. PeOple.learn to .recognize, dif}erentiate, and respond

appropriately to" thousands of events | and, "ideas"™ which, ar
neurpchemically‘formeh programs.
Prosters, Hart's (l975) version of programs, serve as templates

its repertoire. Main
features ‘of. a“current experience are ,compared with existin
prosters. When the two match, response is'practically automatic and

unconspious. Expectations that are et do not require adjustments;

however, eVents that have no pre-existing proster events cannot be
l

’_matched. Hart stated that the brain 8 ability to deal with newness

rd

is impaired under threat ‘or -extreme emotion. ‘The reticular

activating systei downshifts to . older., ‘lower pre-programs that .

.
prevent new connections and learning. . . N

Memory'beggmes important in the concept of brain programs. What

is memory and”where,is it? Pribram (l97l) speculated that memoryi
" works - like a-’photographfc hologram in which experience is ,stored'
. ] e < ) .

throughout the brain. As early as 1935, Lashley suggested that no

evidence exists for localized engran storage in either of the

- <

meniiéheree. Meyer and Meyer’ (in~press) pursued this notion of 20

years of comparative expgximental animal studies. They stated that.

efforts to 'baYe. burn, freeze, and cut" memories from® the cortex
- v

have failed - and that nd iﬂ]ury (through which the individual can

. survive destroys memory completelx. They proposed the hypothalamus

]

- e L 16
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3

’ - in the, limbic system as a’likely site of storage and stressed that
damage to the cortex results in 'loss of ‘ability to retrieve the ,

" memory, not in loss of the memory itself

.
A}

) J
' Despiu:the difficulty of locating the site of the memory, Young

H

(1978) -suggested that the effects of coded and stored memory are

¥ "evident in. all human ‘behavior. He proposed four levels of brain

programs wﬁichh'are a’most intricate set of plams and arrangements

4

' .which havg been constructed from influences, some recent, some '

from long, long agd (p..llf.'x DNA"genetic preprogramming determines

" individual characteristics sych as- hair color and body ,shape. /o
“Evolutionary' characteristics ‘of the’ species, ) in;luding brain '

V- & \'structure, repr*esent ‘another preprogrammed level T -

" The ability to learn from experience is a dynamic program which
allows planning based upon goal directed, selective, and intentional

-~

programs Finally, while other animals have capacity to learn, only
' people have developed access to cultural and historical programs or
.memory outside: the "body. Recorded thought from ‘cave drawings to
computer storage ‘capacity provides resources for choosing action
with a prespective beyond the present. '
Young stated that his model is hypothetical, but he was certain
of fout elements of brain programs- ‘ '

‘l;; The brain responds to uniquely shuman characteristics
such as the human voice and facial configuration.

2. The brain establishes -and uses elaborate abstract . L

: coding systems such as language, mathematics, and the

- " arts to reprLsent experience. ) ‘ ' .

. 3. The brain deals with the world systematically.

4. 3 The brain works as an integrated whole.,

=
[




|
b v
l

Infancy research in the past two decades has ddne much to support

-

. Young s first premise. Human infantg come equipped wit‘n rudimentary

'f\

skiltwhich distinguish them as active learne.rs ab]&_.to recognize '

* « -
, . ¢ P

o patte\ 8 and use them to‘at:hieve their ends., -
’ / ‘rﬁe strongest message to educators fr'om the connections or

. > ' v
-* programs model of the brain is that learning is a generative process \

(vfittrdck, 1981). Individuals constrsuct meaning through patterns in
their environment. DeVelopment and memory of patterned ideas , are
enhanced through multiple experiences +1in a variety of. contexts *
. rather tha\n simple repetition. Witt‘r:ock believes that what we learn
depends’ orl the "intentions, dispositions, sets, axad‘memories we
bring to a situation (p. 12). Learning in the connections sense is

\‘

not random response to the world but the desire and ability to

c\re&te meanings and use them., o

. .




Conclusions

Three models o! brain fundtioninq haye been described because
oach contributes to an integrted undorlta.dtng of the brain and how
humans learn. The up-and-down model omphalizod how brain structures
and functions are interconnected. Physiological, omottonal, and
ﬂ-coqnitivo t.lponl.l are 1nloparablo because that all areas of the
brain are ¢ngaged in sensing, feeling, and” thinking. Therefote

1oarﬁinq/ context is very important ‘to learning outcomes. The

side-by-side model .is baood‘dn t?f\diffo;onool in procolqtng ptylel )

of the two cerebral hcmipphorol. How the two processing models work'®
together tqQ produce a uniiary understanding of oxporioﬁcoo, or how .
they fail to édeopcrato,'may’prévidn important cluol'to‘individuil
differences in 1oatn1ng: The *rocommond;tion from the hemispheric
model is that 1oarn1ng oxpirionéal‘lndludc Qiluo-lpatial (concrete)
and verbal (abstract) componontl. €382a1anced’ instructional practices
have a greater potcntill of roachinq the variety of individuals {n
any class. rinally the connoqtionl model . dgﬂ brain tunctioqigg
suggests that neurochemical qbnnoctionl encode experiences and that
those patterns of, conhoctiono. are rolponliblo for understanding.
The process ot makinq connoctionl 1. seen as a generative’ procolo by
whigh‘pooplo make decisions regarding their learning and act&pnl.

The brain is believed to be .both a source arfd an 1nltruuont of.
humanity. Many quoltionl ‘which, have been #wked about human nlturo
have not been anlworod by nouroocionco thus far. Nourophycholoqical ‘

«

research can never answer -questions apa,t from a broador context og’
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2 " human ,b'eha,vior". But edticators who deal with leainers everyday have:

L4 ~ -

~. .. much ;q(galh Ey being brain-wise; by remember ”g that thg primary .
A ‘, , . i, . . . ) .
_‘.'program bf' the brain is becoming’ human., Only other humdns -can

4

‘-‘provipé the examples 'of, communication, cooperation,‘énd caring which

. [
.
" are- essential to & uman.
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